/ 

Please substitute the paragraph beginning at page 58, line 11, with the following. A 
marked-up copy of this paragraph, showing the changes made thereto, is attached in Appendix A. 

- where X is the amount of shift in the optical axis direction from the lens vertex, H is 
the distance from the optical axis, r s is the curvature radius, k is the conical constant, and A, B, 
G are aspherical surface coefficients. ~ 

IN THE CLAIMS : J 

Please CANCEL claims 4, 6 and 14-16 without prejudice to or disclaimer of the recited 
subject matter. J J 

Please AMEND claims 1, 5, 7 and 10-13, and ADD claims 17-46 as follows. A marked- 
up copy of the amended claims showing the changes made thereto is attached. Note that all the 
claims currently pending in this application, including those not currently being amended, have 
been reproduced below for the Examiner's convenience. 




1. (Amended) A projection optical system, comprising: 
at least one lens; 
at least one concave mirror; 
at least one diffractive optical element; 

a first imaging optical system, having said at least one lens and said at least one 
concave mirror, for imaging an intermediate image of an object; 
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(Amended) A projection optical system according to Claim^ wherein said first 
imaging optical system includes at least a lens ha/ng a positive refractive power, a reflection 
mirror and said concave mirror, which are disp/sed in the order mentioned above, from the 

object side. 



A projection optical system according to Claim 7, further comprising a lens group 
disposed between said reflection mirror and said concave mirror. 



h 



si/ A projection optical system according to Claim 8, wherein said lens group has a 
negative refractive power and is dispose! between said concave mirror and a lens, in said first 
imaging optical system, having a positivfe refractive power. 



"^K(Amended) A projection optickl system according to Claim 1, further" 



comprising a 



\^ reflection surface disposed adjacent to an iLrmediate image formed by said first i 

\ I ODtical SVStem anH wriArPi'n nW;«i K~u+ c__L_ ^ . _ i • 




imaging 




optical system, and wherein abaxial light frol the object as reflected and collected by said 
concave mirror is deflected by said reflection Lface toward said second imaging optical system. 



^ (Amended) A projection optical sysAm^eeording to any one of Claims l-3,5and7- 
10, wherein said at least one of diffracjjve^pt 
satisfies a relation: 

3<>fl $ /A<50 



elements of said projection optical system 
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where MP is a minimum pitch (microbe d|rac,i,e optical element, and X is the 
wavelength (micron). 



exposure 




\Jj jOjfi. (Amended) A projection optical system according to anv^he of Claims 1-3, 5, and 7- 

10, wherein at least one of diffractive optical elements of saic 





Jrojection optical system satisfies 

a relation: 

|Ld/Lg2| <0.2 

where Ld is the distance between ~re stop of said second imaging optical system and said 
diffractive optical element, andLg^ the dxstance from a parax.al image plane portion of an 
interme dl ate nnage foresaid first im a gl n g optical system, corresponding to an object point 

position of said sepdnd 

image is re-irfiaged. 



imaging optical system, to a re-imaging plane where the intermediate 



\\ /(Amended) A projection optical syst/m according to any one of Claims 3,/and/ 



ft further comprising a field stop adjacent to L 



in intermediate image to be formed by said first 



imaging optical system. 



/ 

Please ADD new claims 17-46 as follows: 




-17. A projection optical system, comprising- 
at least one lens; 

at least one concave mirror; antP 
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/ 



at least one diffractive optical element, 

wherein said at least one diffractive optical ^element satisfies a relation: 
3 < MP/X < 50 

where MP is a minimum pitch (micron) of the diffractive optical element, and X is the exposure 

/ 

wavelength (micron). 



/ 

18. A projection optical system according to Claim 1 7, wherein said at least one lens, 

h 
I 

said at least one concave mirror and said at leastrone diffractive optical element have a positive 

/ 

refractive power, respectively, and wherein said projection optical system does not include a lens 

f 

having a negative refractive power, a mirror having a negative refractive power, a mirror having 

/ 

a negative refractive power or a diffractive/optical element having a negative refractive power. 



19. A projection optical system according to Claim 17, wherein said at least one lens, 

/ U 

said at least one concave mirror and said Ip^ast one diffractive optical element include a lens, a 

/ 

concave mirror and a diffractive optical element of a positive refractive power. 

/ 

/ 

20. A projection optical system according to Claim 1 7, wherein said projection 

-f. 

least one concave mirror, for imaging an intermediate image of an object, and a second imaging 
optical system having said atieast one lens and at least one diffractive optical element, for 

/ 

projecting the intermediate image onto an image plane. 
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21. A projection optical system according to Claimfco, wherein said first and second 
imaging optical systems are disposed along a common strai/t optical axis, and wherein abaxial 
light from the object as reflected and collected by said coiave mirror is caused by said mirror to 
pass through an outside portion of an effective diameter/f said concave mirror, toward the image 
plane side. 



22. A projection optical system according to Claim 20, further comprising a field 
optical system disposed between said first and secid imaging optical systems. 



23. A projection optical system according to Claim 21, wherein said first imaging 
optical system includes at least a lens having / positive refractive power, a reflection mirror and 
said concave mirror, which are disposed in tL order mentioned above, from the object side 

I t 

24. A projection optical systerii accord^ to Claims 23, further comprising a lens 
group disposed between said reflection iirror and said concave mirror. 



f 

25. A projection optical system according to Claim 24, wherein said lens group has a 
negative refractive power and is disposed between said concave mirror and a lens, in said first 
imaging optical system, having a positive refractive power. 



# 




26. A projection optical system according to Claim 20, further comprising a reflection 
surface disposed adjacent to an intermediate image formed by said first imaging optical ssytem, 
and wherein abaxial light from the object as reflectediand collected by said concave mirror is 
deflected by said reflection surface toward said second imaging optical system. 

at least one lens; 
at least one concave mirror; 
at least one diffractive optical element, 

wherein said at least one diffractive optical element satisfies a relation: 
|Ld/Lg2| <0.2 

I 

where Ld is the distance between an aperture stor j of said s econdimagingjaptical system and said 

/ I 

diffractive optical element, and Lg2 is the distanc^fa>m a paraxial image plane position of an 

- I — ^ — - . . . 

intermediate image formed by said first imaging optical system, corresponding to an object point 
position of said second imaging optical system, to a re-imaging plane where the intermediate 

1 

image is re-imaged. 



28. A projection optical' system according to Claim 27, wherein said at least one lens, 
said at least one concave mirror and said at least one diffractive optical element have a positive 
refractive power, respectively, and wherein said projection optical system does not include a lens 
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having a negative refractive power, a mirror having a negative refractive power, a mirror having 
a negative refractive power or a diffractive optical element having a negative refractive power. 



29. A projection optical system according to Claim 27, wherein said at least one lens 

// 

said at least one concave mirror and said at least one diffractive optical element include a lens, a 
concave mirror and a diffractive optical element|of a positive refractive power 

/ 

30. A projection optical system according to Claim 27, wherein said optical system 

// 



includes a first imaging optical system having said at least one lens and said at least one concave 

/ 

mirror, for imaging an intermediate image of an object and a second imaging optical system 

/ 

having said at least one lens and at least one diffractive optical element, for projecting the 



intermediate image onto an image plane. 



31. A projection optical system according to Claim 30, wherein said first and second 

• ■ • /■ 

imaging optical systems are disposed along a common straight optical axis, and wherein abaxial 
light from the object as reflected and^iollected by said concave mirror is caused by said mirror to 
pass through an outside portion of an effective diameter of said concave mirror, toward the image 



plane side. 



I 



32. A projection optical system according to Claim 30, further comprising a field 

I 

optical system disposed between/said first and second imaging optical systems 

I 
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33. A projection optical system according fo Claim 31, wherein said first imaging 
optical system includes at least a lens having a positive refractive power, a reflection mirror and 
said concave mirror, which are disposed in the order mentioned above, from the object side. 



\\/ 34. A projection optical system according to Claim 33, further comprising a lens 

/ 

group disposed between said reflection mirros and said concave mirror. 

35. A projection optical system According to Claim 34, wherein said lens group has a 
negative refractive power and is dispose^betwe^^^d concave mirror and a lens, in said first 
imaging optical system, having a positive refractive power. 



36. A projection optical system according to Claim 30, further comprising a reflection 
surface disposed adjacent to an intermediate image formed by said first imaging optical system, 

/ 

and wherein abaxial light from the object as reflected and collected by said concave mirror is 



deflected by said reflection surface toward said second imaging optical system. 



^V^/^ A projection Jptical system, comprising: 

CjP^i atoned; 

^ 'V \ . 

V at least one concave mirror; 

\\$ \ at least one diffractive optical element; 
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a first imaging optical system having said at least one lens and said at least one 
concave mirror, for imaging an intermediate image of an object, wherein said first imaging 
optical system includes at least a lens having a positive refractive power, a reflection mirror and 
said concave mirror, which are disposed in the order mentioned above, from the object side; and 

a second imaging optical system having said at least one len^a«d^a44®a£LG&£* 
diffractive optical element, for projecting the in ermediate image onto an image plane, 

wherein said first and second im iging optical systems are disposed along a 
common straight optical axis, and wherein abaxial light from the object as reflected and collected 



by said concave mirror is caused by said mirror 



to pass through an outside portion of an effective 




diameter of said concave mirror, toward the image plane side. 

! 

! \y 

A projection optical system according to Claim ^^wherein said at least one lens, 
said at least one concave mirror and said at least; one diffractive optical element have a positive 
refractive power, respectively, and wherein said projection optical system does not include a lens 
having a negative refractive power, a mirror having a negative refractive power, a mirror having 
a negative refractive power or a diffractive optical element having a negative refractive power. 



A projection optical system according to Claim 37, wherein said at least one lens, 
said at least one concave mirror and said at least one diffractive optical element include a lens, a 
concave mirror and a diffractive optical element elf a positive refractive power. 
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| gi 40. A projection optical system according to Clairn^f, further comprising a field 
^optical system disposed between said first and second imaging optical systems. 

J ifil . A projection optical system according to Gainy)^ further comprising a lens 
group disposed between said reflection mirror and said concave mirror. 

— ~ , \<* ■ 

j ,^ 42. A projection optical system according to Claim^fwherein said lens group has ; 
negative refractive power and is disposed between said concave mirror and a lens, in said first 
imaging optical system, having a positive refractive power. 



43'. A projection optical system according to Claim^^ further comprising a reflection 
surface disposed adjacent to an intermediate image formed by said first imaging optical system, 
and wherein abaxial light from the object as reflected and collected by said concave mirror is 
deflected by said reflection surface toward said second imaging optical system. 




44. A projection optical system according to any one of£iaims*37-43, wherein at a A 
least one of diffractive optical elements \of said^pjecfion optical system satisfies a relation: I ] (fV 

3 < MP IX < 50 V 




where MP is a muMrtmm pitch (micron) of the diffractive optical element, and X is the exposure 
wavejgngth (micron). 
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A projection optical system according to any one ofpalm 37-43, wherein at least 
one of diffractive optical elements of said projection optic^ystem satisfies a relation: ^ *\M 

|Ld/Lg2| <0.2 

where Ld is the distance between an anertliire stop of said second imaging optical system and said 
diffractive optical element, anj3"£g2 is the distance from a paraxial image plane position of an 
intermediate image fowned by said first imaging optical system, corresponding to an object point 
position of sajd'second imaging optical system, to a re-imaging plane where the intermediate 
image #re-imaged. 



(ft 




A projection optical system according to any one of Claims further 



comprising a field stop adjacent to an intermediate image to be formed by said first imaging 
optical system. - / 



REMARKS 

Applicants request favorable reconsideration and allowance of the subject application in 
view of the preceding amendments and the following remarks. 

To place the subject application in better form, the specification has been amended to 
correct minor informalities. Also, Applicants submit a new abstract in accordance with preferred 
practice. No new matter has been added by these changes. 
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